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(57)Abstract: 

PURPOSE: To" reduce power consumed in a driver transistor irrespective of the rotational 
frequency of the motor by lowering the voltage of power source in the precise rotation control of 
a spindle. 

CONSTITUTION: In the precise rotation control of the spindle, a rotation information detecting 
means 7 detects the synchronous signal from the reproduced signal of a pickup means 3 to 
precisely control the rotational frequencyof the spindle motor means 2. The pickup means 
detects the aimed address on a disk 1. In this case, when the aimed rotational frequency is 
100rpm or over, a voltage source of 8V is supplied in the condition that the power selection 
means 15 is changed to the power supply means 17. When the aimed rotational frequency is 
under lOOOrpm, the power selection means 15 is switched to the power supply means 16 to 
supply a 5V power source. 
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bfifitfCixJiLt (nl< = n2) \-U^>tzt=. (X^y? 

9) h7^'-^Sf#±1-?)<t^^ b5^-^«W*»5 . 
^itf5 7*1 0) o 

[ 0 0 6 2] C3t% 1 5 ft 

1 7(-^!Jt)Jfe^.-r8[V]©S©$:W*a1" 5>«t-5t-b (7 
^<>7"1 6) , S&CW 1 3 ftH) 1 ©(a)tZ 

wDtfei Ur-^n i) . =z—?m.W)^m 1 o^©©j 

[0 0 6 3] K^fflOe^JfflH-^DOtfe^Si: (* 50 



1fgfl¥ 8 - 2 7 3 2 9 1 



7^ 7*1 2) „ £ f £ > 3 ©^^fe^* 4 e-Elg 
«^ffi=S7*sfiftJ«^^^^ft^tiib, Sg^®^ 
e9tC«fc^X^^>K^— *#@2(Z>!SSSl&ft&5>S 

> K;i/»EWEsftO»K:«01ftA (Xy-s'T'i 3) . 

t v y^m 3 ©M*m^^ & nweflwatftaj =a 7 # hub 
e-^ft^tbu 2©ssjteSift*ga 

±©§8<J7' Klx-T.fttfeiii'foo 
[0 0 6 4] C CT-BlllHieS* 5 1 0 0 0 irpm]JiLb© 

*&t± (*?*n 7) , nttXR^mi 5 

1 7 C« DtftAfcttIRT? 8 [V]®«ffii4tftl&1"S £ 
5 t- b (Xr 7718) . l^el^S* 5 1 0 0 0 [rpm] 
*»©*^Ht, m±)3IJR=i£l 5 16 C 

719) . 

[ 0 0 6 5] !*|-t-^ K8# n 7 ^ 

[0 0 6 6] 5=-*S£*— K-eau 

[0 0 6 7] ^-^©B^^^T-T 5> £:> Itt^T*— ^ 
K b^y^-b'£^TbT&©77^Xj§^#&£>s: 

d b^ ^^ft^c3&sr>-rs«t-5ic— met-— eiet7 1 b 

■7 ^^^(7tf 77T^r^-IS3ft^i&^-&2>. 
[0 0 6 8] EI4K*%B^©— Hffi^iJ©^^ ^M^M. 
f©7t:> ^IE»^l9!©^ft7^ 

© l DfflbT«*fl*JlC«U&t>0"C*> 

feO, 2 0 2fe ; &-^ft«febT^Ds 2 0 3(i^-^ 
2 0 2©rt8BC$S£-i-2>i£je«a-efc 5n 2 0 4St- 
^ 2 0 2 ©3 -f ;i/«ttT?» D, 2 0 5 {i^c-^ 2 0 2 t 
Epj)D$n?.Sjii 6, 17, 1 8) T-fe 

^.■mtimtR^&i 5t-<toTmff* s 5 [v], s[v], 1 

[0 0 69] 14 (a) ~ (d) It, K;u»@lte 
;'uffl El ^©Jffl c *5 ^ T ipS b B# ©Sgx ft ^ 1" o ill 4 . 

(a) ~ (d) iz&^T&'&Zkmtmmiz mi) 

[0 0 7 0] 124 (e) ~ (f) i3U ^ K > b' JVBMia) 

stFT, t: > b ;na@fe©ip t-^o^^T ®a b t b#© 

SExft^To 14 (e) ~ (f ) i:*5^T> iH4 ("a) 
~ (d) tmtl&fOl^ SSVmOS6#Ii:&oTU 




(8) 



4. HI 4 (e) ~ (f ) tfcvvtfc, fife*«4:H«t 
(»7) 

[0071] skTom-c-ttfttewtmmz, r ;i/*s» 

K t = 2 0 0 [g • cm/A] , MSSKa =2.1 
[mV/rpm] , 3 -f ;14£3/CR a = 2 0 [Q] , -7 CO 
Sasf&JPKfitS: I a(max)= 0 . 3 0[A]i:tS. 
[0 0 7 2] *f ^ f> K;i/»lsHEfBiJffll^oirf^to^ 
T, 1214 (a) ~ (b) SE^TBiHlirs. 
[0 0 7 3] H4 (a) fi, ^-£#N= 2 0 0 0 [rp 10 
m]T-^il!lieLT^?.«^-©KI|j|p]g&CD^fiS(,^^-r o fc£ 
L>»t; s ^iUSE Vm = 8[V] tt&o "r^TstQ 
^^USSt^fCj^a* h;i^£Tq =20 [g-cm] 
(S6) i5, EHEC»TS««ttI a = 
0. 10 [A] h&So (ftl) it) Ea = 4. 2 
[V], (ft 3) it) Vd =1. 8 [V] kfeD, (» 

4) i *) mm b 5 >vx*t- mm ^nsiiiiPd = 

0. 18 [W] ccD***j!jttHjBK:3S:6>«t^ 
[0 0 7 4] 0 4 (b) i£ s ^E-^*sN= 5 0 0 [rpm] 20 

Vm &8[V]*»e>5[V]C§|gTW 
So 7=^;*^©^«[I]te$i$#tz<&g;& r-;i/-*7&Tq = 
2 0 [g-cm] i:t5h, (mi) Ea = 1. 1 
[V], (S3) it) Vd = 1. 9 [V] fc&tK (ft 
4) it) Pd = 0. 19 [W] fcfefc. CCili* 
PJS 53 & e, j£e v % mm T- & 4 , 
[0 0 7 5] CO^iJT-^^nSi^tC, [!teft£4#© 
1 tbfcl^CIt «««EVmftg|gtTtf Sdfcti 

otx iesj >i;x-!?T-mmzfiz>mt)*®$mib^ 30 

[ 0 0 7 6] jfct, x tr> rVi/SSflJiiitefBOTXtf* br> 
ini:-3^t, [34 (c) ~ (d) %m^-c®,wtz>. 

[0 0 7 7] mz.t&. EII£ft£Nl = 1 0 0 0 [rpm] 
e.N2= 2 0 0 0 [rpm] $ Xbmt Z>W>1$*% z. So C 
©*&£tt, iQjS&PB^rSiSButrSjgSBE Vm £ 8 40 
[V]frfe 1 2[V]tilS±^4. 

[ 0 0 7 8] U4 (c) fcfc, ^— *#N1 = 1 0 0 0 [rp 
B]"eSnaSR|J&Ufcig»0|g«;|Hl»CDfltJ5KS^1-. (ft 

1) it) Ea = 2. i [\]t?ji&o ^-iMzmmm 

mm I a(max)= 0 . 3 [k](D&m&m.ti2><DT\ (ft 

2) i!)3^;UiJS(:i>i>5tEli Va = 6. 0 
[V] 4:«et), (S3) J;t)K»h5>^^*t*4»4« 
EiiVd=3. 9[V] N (»6) i9#6£r-;i/*tt Tq 

= 60 [g-cm] fcJSefc. 

[ 0 0 7 9 ] [U4 (d) fct, e-*#N 2 = 2 0 0 0 [r 50 



• ' 8 - 2 7 3 2 9 1 

14 . 

pm]T'JDiii^7f 5itBuOIESli£lKCD^fS;S;^to E 
a = 4. 2 [Vlii&tK dCT-, I a(max) =0. 
3 0 [A] i t> V a = 6 . 0 [V] N (ft 3 ) i t) V 
d=l. 8[V], (ft 6) i!)J8ShMtt Tq = 6 
0 [g-cm] 

[0 0 8 0] 14 (c) tm4 (d) -ewufcoit*^ 

EVatf^g <&oTSSEI a* s *g- < & t>, &3t5i:it 
SbtiD^tS FM^itS^ i^nJt^&So 
£ &■=£•— *£iQjrfSia© h;U^fe — ^T-feoCDT", JD 

[0 0 8 1] ^tr> i*;uatfWBWE«!Wsw^t:> 

»^£-3^T\ 114 (e) ~ (f ) feffl^TKEf S. 
[0 0 8 2] [Hlfeft^Nl= 2 0 0 0 [rpm] *» 

5>N2=10O0 [rpm] &X'ffi,m-r2>i§i'&%%XZ>o C 
©^fctt*jS&IBJSTSItt5ffc*ffit*E Vm 5 8 
[V]*e>5[V]C§|gT{f4o 

[0 0 8 3] 14 (e) fcfc, ^-^i>*Nl = 2 0 0 0 [rp 
m]T«JfiSIBJ&L&Ifiat©IE»ll»CD#figS:^-r. (ft 

1) it) Ea = 4. 2 [V]h^?.o U Mzmtfl®! 
iSSfSI a(max)= 0 . 3 [A]©«aK#9K:fc,3©TN (ft 

2) it), n^;i/ffiiat*^i,a£Eii Va = 6 
[V] s (»7) i D h7>y^C*4>5tEli Vd 
= 3. 2 [V], (ft4) it) Pd = 0. 96 [W] 

, (ft 5) it) Pa = 1. 8 [W] fcfcs. tfc 
(»6) it)«^h^H: Tq = 6 0 [g-cm] tt<£ 

[0 0 8 4] 12 4 (f ) i± s ^-**5N2 = l 0 0 0 [r P 
*lT-ftm%&7t-Zfcfn(D&W)®&(Dm&t:7jito (ft 

1) it) Ea = 2. 1 [V]fc&& % (ft2) it), 
3-i ^ffiStt*»*»5*E{4 Va = 6 [V], (ft 7) 
it) h^^^^tcic^sSEa Vd = 1. 1 
[V], (ft 4) i t) P d = 0 . 3 3 [W] , (ft 5) 
it) Pa = 1. 8 [W] fcfe*. £fc (ft 6) itffg 
SF^Ii Tq = 6 0 [g-cm] tteZ, c 

[0 0 8 5] EI 4 (e) LM4 (f) T-^L,fe^£li5^ 
T, m^mffVm55l?Ttffc^-f£{^Il® h^>^7,^ 

t:**?iiEVd^$ <!&t), ^jfeiijt® Lxmmm 

[ 0 0 8 6] SoT, ^e— ^*siD^ • JiiS^^^Jz^t) 

ss-r»-&©^»**©aBS:fl}S!i-rs - t^njigt^ 

t), h-7>^^^©^t-ioT^apgg|5©JSJK±#tr 
51 1> (tit zzt T-mmcofcrny zi7.br rois 

[ 0 0 8 7 ] W±*»?8©IUE«t &tU£, 7^y b)V 

ttt^mMm iz&^x, nrnns. v m * § 1 1 t if % c 1 1 



(9) ^?8 -2 7 3 2 9 i 



[ 0 0 8 9 ] 3 Ki«i6»^ f [ 0 0 9 2] 

V d 1 = ( V m + (sgiO K a • N 1- R a I B ; 
~VaJ= CVm + <sfa>K a • N2-Ra • 1 O 

itssj»rssK^ «,<>> «... 

" ...... 

^ 0 0 9 7] [0 0 9 9] 

mi U P a = r a • I a • I a *30 [ftl 2] 

p = P d + P a 

= { V m + ( 8 gn)K a • ( N 1+ N 2) / 2 ) 8 

[0100] »12)J:5,*l«**W«=Vm «0 C«t««dttt, « l3)TW6M ' 

• [oioi]-* «8) iD, Ni*e»NzoiD« (.m Ta s 

1 0 t = (am) (N1-N2) • J / (K j • T q) 

[o 103] mm imx) * ♦*> - 

,T«feh^fe-«^9, (ft 6) Tq = K 0 0 4] 

f la T-M?>W. iot, «L3)tt«U*40 [1141 

t I a T^*-fc>T ^ _ ( j / K ) ) • (sen) CNl-Ni) / (K t • . 8 ) 

[0105] mi 2) i: (»i4) it), una (* , 



(10) 



17 

W = P 



y?8'- 2 7 3*2 9 1 



18 



d t 

( V m + (sgn) K 
• (J/K j) • 
t ( J /K J ) ■ 
+ [ (J/K j) 



- [KI 



• ( N 1 + N 2) / 2 > 
(sgn) ( N 1 — N 2 ) / K t 
(sin) (N1-N2) - V m / K t ] 
• ( N 1 + N 2) / 2 • (sgrv) ( N 1 - N 2) 
<s*n) K a/Kt] 
V m / K t ] + [ K I 



20 



fz,1i Ls Kl, K 2 hU N K N 2 N 
K 1 = (J/K J) ■ (sgn) 
KZ = (J/K J) • (Nl 

[0 10 7] itaKalt 

Ka [mV/rpm] = 10.26E-3 • K t [gcm/A] 

fcT, (SI 5) ©Jg2JHtt5£R4:tt*. 

[0108] w±©^i:*e> % inM (mm) ^cmm 

l-BIb h ^ > ^ * 4*ISWJ- S £ & < — smsstfiKn 
jnj| (gjg) 8BI«*©*«lf*6'J^<t- 

[0 10 9] (SI 5) ©■«ftH4<3D«CSTtt«>T 

iit^ci4[:^t, ii«fgl6, 17s l 
8<2m^mj±£^ti^ti5[V] N 8[V], 12[V]i:bfc 
#s (SI 5) ©tt»J:D^ *ft-?*U3D«Efctt»b^ 
>^**#fiaWb&l^*5HT-J; |9 /jx^r <|S^-r^-<h^ 

TCDattWe^ ^ftlitESlV], 8[V] N 12[V]W 

[0 110] ip*> % Hj4 (c) - (d) CDfclTBu *t: 
> Y )\s<Dl}\\m^mi&^ ZUmiznWMKV 1 2 . 
0[V] 2. 5[V] CttSISTfcTT 9. 5 [V] ICR 

(S3) it) Vd=l. 4[V]fc&!K (S 
4) it) Pd=0. 4 2[K]i4^T, K»h5>y* 

bTV^SHIfcEaiMtEVmfc 9. 5 [V] £> 2. 0 
[V] «(t§IS±W r Tl 1. 5[V] CR*URtth^>^ 
**#fi&ffib&^,fc-5£1"£o D7t 0 > 
iD^&^TI-oiSfu^^, (S3) .to Vd=l. 3 
[V]£fe!>, (S4) it) Pd = 0. 39[W] iiSso 

K ;i/ & ana b T ^ £> ttElb h ^ > v ^ 9 tffSffl b & v ^ 
see>K* ^««ttEi!;ia»-ewj»&ns-*m«5E 

la(max)=0. 3 [A] tfjSUx, 3>T ;uffi4rKl*»*»4« 
Eli Va=6. 0[V] T— ST-&!K ^^MKT*© 
rgSffi^t Pa=l. 8 [W] St?* 6. ana*© 

lEibmatttn 4 (c) - (d) ©ii^^iDr^t, #j 

[0111] Sfc, 14 (e) - (f ) ©WCtt, *f 50 



(5?n)Ka/K t] 



( N 3 - N 2) 

+ N 2) / 2 • (sgn) ( N 1 - N 2) 



30 



40 



0 



[V] 2. 0 [V] EttSISTtfT 3. 0[V] 

tS^ (S3) £D Vd=l. 2[V]£&B, (S 
4) Pd = 0. 3 6mt4?T^ E»b7>^;* 

bT^£B£«fii«EVm£ 3. 0[V] frt> 2. 0 
[V] «»SIS±tfT 5. 0[V] J:lUTlih7>y 
^^ffftPl/ft^iaCtS. K^ffiabT^ 
SMttElfth^^^^tfttWb&VNJ&^H, *t-9m 
8SttE»EIKTWJia*ns— S«« la(max)=0. 3 
[A] ifimti, 3-Y;i/ajn;t*]!pS«EttVa = 6. 0 
[V] T-^T'feDs 3-f Pa- 
1. 8[W]T— ^T-feSc «a*©E»m*ttEI4 
(e) ©»£-4:Hl fflffiieSli: gflieK ** 

[0112] fijL±*»w©smEWin«tti«x ftia-»a 

tz II to £> r s iE«J h ^ > ^ ^ 9 ^ ta*P b % V ^ $5H t 



[0 113] 



1 £^ b&«S?0«EtfctB^© 1 4 



^ 04 (c) - (d) ©09T-iftej§1-£i:, ^t:>K;b 
©in**B<(ei"SHBfiK:«««EVm* 12. 0 [v] 
2. 5[V] y£H-g|STtfT 9. 5 [V] tz^b, 
iD^^rfTao S&Cs ^b'> K;i/^:lJ03EgbT^a^Mfa 
?PSE5^?lbT^©mEU^;U^^taWilfu^-ci£ 
■^V^fc^"e«jRttEVm* 9. 5 [V] 2. 0 
[V] «Jt5IS±ffT 11. 5[V] (:SSLEBb7> 

9 #fg*0 b^^ i -5 \Zrf%> o 

[0114] wT*^©sy^^^jt3o^TiaB^i- 
> v j^-9 ^t^-9mm^$&(Dm^mtm^m 

W»©»Srffi0iBbT«3t99K:*b&4.©T-feS o 15 
^*5^T, 3 0 1 lt^-9MlMh b7>y^^TS ^ 3 
0 2\$^—9(DmMU ;i/S«tob"C*!5, 3 0 3(±E 
ib=]^;u3 0 2<E>ifra£ ^rPltSSJttsnfcffifii^S 



* .* .* 

19 



(11) 




3 0 4jttK*P4^3 0 2^PtoP2fciEiJv*- 

f$3 0 3©-isP3^iiO , 3^^2>«Jf 

lo 1 1 5] BSfcSWC, 81^^3 0 2 ©4MB* 

* r p i j: t» ±sp© 3 * Rau *f^* v i 

«£. 5 TSB©^ ;i/iStM*S R^ U ffift^B 3 6 3 © 
SttfcftSRpi:-*-*^ Ra2 = Rp 4:***5K:lft 

^D3^aaS©*^ (Ral + Ra2) P3«C« 
Lfc*&©=^ ;vffiKi:ffim^3 0 3 k©^^Stt© 
*&S (Ral + Rp) ktt*U<"&*. -0«t-5^»^ 
-r2>ci:l-io-t, ftftfr&Jlfca'f JW*ift©**** 

[0 116] (ft 1 5) Ofi**!). H5C*»*«DD 

[0 1171 B5C^T, WtJtti^StfP 

3«©*©h**j£R* Kt = 2 0 0[g-ci/a BS£ 
■-ftS Ka=2. l[mV/rpm] i: U i5DO&^f£* s P2 
«©«K0h^jeft* Kt = 4 0 0lg-cm/A], £§S5£ 
S£ Ka=4. 2 [mV/rpm]i: 2fgC*iti©i:t5. 
[0118] 14 (c) ~ (d) ©fldCoV^t&Brr* 

©ioia*BB*s-rsie«ic«Jt)«fei*S!*-P2Wi^*)ife 

•ffiCfta©T? Ea = 4. 2[V] fcfc !K («3) A 5 , 
Vd=l. 8[V]fcfc?K (»4) it) Pd=0. 54 

[w] tft^t, lEibb^y^^^c^M^^ie®^^ 

la(max)=0. 3 [A] tfifciV 3-f;i/JSJft 40 
C***WEtt Va=6. 0[V]T— ^T-&!3> =W * 
ffiifrCCiSftftafc Pa=l. 8[W] t-Stfe5. 
BDig^©i&ftSSIilill 4 (c) ~ (d) ©JSHr^Hbfi 

*. i> ©T% fflWSMEft fc l«a«R#W & (^_ Q ^ {: 

gtsiMWts. fcr>r, *ft*ttK»b5>.y 

[0 119] *^ i4 (e) ~ (f ) ©«ttt. «t» 



8-273291 



(SI) i0ft«S»Ka#2«C&5©f Ea = 
4 2[V] ttt*). (S3) Vd = 7. 4[Vlfc& 

5, (S4) £D Pd=2. 2[W] hftoT, 04 
(e) ©»^*9t>B»b5>***©«ft«*liniilD 



-fSe K;w©i«MbT^?,^4 ) «J , 3^7 : jSi5:P 

(S3) £S Vd=3. 2[V]i:&{K (ft 4) £ 0 
Pd=0. 9 6[W]i:feoT. *tt!>BI4 -(f) ©*fr 

[ 0 1 2 0 ] X K > bT V^ S IIOttHb b 5 > 

»$ns-S«ai la(io)=0. 3 [A] tfs&rw 3^ 
MtttCiP*»4«EB: Va = 6. 0 [V] T— ST-fc ^ 
0, 3^1/»t®)iilil^P a=1 ' 8[W] T— £ 

lo 12 1] *K>F**«-i"*M®*»l' 5>s; * 
*Tf©¥JS«»m*tt* Pd=l. 5 8[W]Tf*6, 3 

^ P= Pd + Pa=3. 3 8[W]i:^i>o fcf£ U b 
W £ft K t W 2 {gfctt it tzfrl* » * ^ ^ f 
%2fsc:ilit6©^ «IHIalWR4:a»Elfift#Blt* 

[0 12 2] 14 (e) ~ (f ) ©»■&©¥** 

mniJlZ. Pd=l. 2 9[»], Pa=l. 8[W], P = 
Pd + Pa = 3. 09[W]i:«e2). 

■e spj^^sft^p^^-^* 5 - -Wftcs-rsRiBdt 
[0124] iji.±*^©i?si^jciw^. 

IS 3 0 4tK»3^ ;i/3 0 2©cpP5^ 

[0 12 5] <ti3x H5fc*V^-CiaJt)*?-#S3 0 4ii 
P2,^i:P3^«D^x.^* s > -nti, Pl^t?ffi»=> 
^1/3 0 2 5:^'SlbT^'?^X.?»i^^^bT^* i ^ 

[0 12 6] l^T*%?8©S | J©^S^!l^^ >< '^^"5" 

C^T, 4 0 ltiTr-^IEt&b^^^fe 1 ^ 4 ' 
0 2(±^ — ^©|EBJ3^.>l /; £SS;bbT:fe 1 ^ 4 0 3K 
-^MO^rt^ 4 0 4M13^1'4 0 3© 
tflB^ v ^QitBbft=J-< ;i/©-i»Q2^Wt)fti2>«Jt> 




[0127] 16 IZ&^Ts -i )V 4 0 3 ©t*i|B* 

[0 12 8] (»15)Ofi*i!l, H6C*lti1SI!) 
tftfc^lfi^ 0 4S«I!9^x.?)Ci:iCcfc-3T ; &— *© h )l> 

[0 12 9] #!|;tfc£, H6ti5^T> Rfl = RF2kU 
1i0t)glx.^S* s Q2fPJj©B#©h;i/^^S: Kt = 2 0 0 
[g-cm/A], Ka=2. 1 [mV/rpm] tt5 

is t8&tJl**a#QM8l©l$© h;w^36»tt Kt = 4 

0 0[g-cm/A] s ^lfS?:Ka=4. 2 fmV/rpm] k 2 

[0130] c©»^©ftfttg&a&*au isci^t: 
[0 13 1] w±*J6«©WM«fc:j;fttt x WO***.* 

'IS 4 (3 4-5il3-f;i/4 0 2©'4>IH* V7"t«I!)**.T 

[0 13 2] &43, B6t^TflI!)j*i?a4 0 4K 
Qlj£kQ2*T-^r>$!;Lfc*\ rtifciu Qlj&T-Hrt&n 

[0133] Sfc, B5©K»rM )U*W*)S$kZ-Z>mm, 

[0 13 4] UT*»ffl08iJ<DSat«ftBI7tCS%-i-. Hi 

[0135] T^-teXJi^fcgltSaSk 
1) N EI3 l-^Ufe t fco^^llT-7 7 ^^Xlt){^$:fT^ 
(^^^■7-2) , ^©*&TBu ^D^X^ISl 3ttH 

1 ©(a)©tWBt;:fc »K *tr> H;i/m@]teSiJ»T-7 ; 'f 7, 

[0 13 6] 5 s — *B£*-F (7r'y73) T-fcfc, §1 
§,is^f> K Jl/MBtaWWOttJrcf* -f * 7 ±©4ISt 

[0137] f-^CDS^i^TtSi: (7t^7 
4) , i[?gl">T*— f7V?T- K UTy7"5) £ 



(12) 4fe ' • felllV 8-2 7 3*2 9 1 

22 

**»fcs*r* *-5c— embc— Bast* 1 

2>h, @!EaUC«JI«-l-©>cS*VrftaWHlVref 

HU aaK*J«l#S 9 oaiM^^ > G r £*7J»ttIG r 
itJt^T«liLtf2dB«W-T0'S (7x^77) . V 
r#**«V ref,tt)'J^<&5i: F b 5 y 7 

10 5 iilD^fil G r i tit. 

[0138] III 7 -Cw bfcWCfcWC, ;>> K V ^ «y 

1-2.il> ^-^lil&^J&l 0-.©A±;{s^-©7<g#^ 6 
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la«D.10[A]/Tq=20[gcm] 




201 

T Vd=1.8(V) t Pd=0.1&|w] 
-204 

f Va=2.0fV].Pa=0.20{wl 

^202 
203 



la=0.3IA]/Tq=S0lgcm] 
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N=100D 
(rprn] 



T Vd=3.9[VJ r Pd=1.17(w] 

t Va-6[V],Pa-1.8W 
t Ea-2.1{V] 



ia«0.10[A)/Tq-2D[gcm] 



Vm=5(V] 
N=500 
[rpmj 




t Vd=1.9[V],Pd=0.19[w] 

t Va-2.0fV],Pa«o.20{w] 
tEa-1.1[V3 



la=0.3[A] / Tq=60igcm] 
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(rprn) 



1 ~< 




t Vd=1.B[V),Pd=,0.54(wl 

T Va=6[V),Pa=1.8{wj 
t Ea=4.2[V] 
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N=2OO0 
(rpm) 



— la=0.3[A) / Tq*60[gcm] 
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